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A Development of Preliminary Respirator Selection Guide(PRSG)
for Workers Exposed to Chemicals

Don-Hee Han - Kye-Mook Yoo

Department of Occupational Health and Safety Engineering, Inje University

'Occupational Safety and Health Research Institute (OSHRI),
Korean Occupational Safety and Health Agency (KOSHA)

ABSTRACT

Objectives: Korean Occupational Safety and Health Agency(KOSHA) intended to provide guidance to respirator program administrators on respirator
selection. The purpose of this project is to suggest a preliminary respirator selection guide(PRSG) for the final guidance certified by KOSHA for the

correct selection of respirators in the workplace.

Materials: This PRSG was made on the based of current status of respirator usage including respirators available in Korea, foreign documents search
and so on. PRSG was partially modified NIOSH pocket guide to chemical hazards, 3M Respirator Protection Resource Guide(RPRG) and OSHA

Assigned Protection Factor(APF) rulemaking.

Results: Respirators for chemicals having Korean Occupational Exposure Limits(KOELs) can be recommended in PRSG. For the others chemicals
that have no KOELSs, PRSG tells you what respirators you can select, using a simple step-by-step approach after health hazard assessment like HSE

procedure.

Conclusions: PRSG helps you to decide the right level of protection for a given hazardous substance and how to select the right respirators. PRSG
is thus expected to reduce significant misuses of respirators for the work environment.

Key words : assigned protection factor, respirator selection guide, respirator
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Work environmental measurement

* Chemicals exposed
* 158 workplaces

Questionnaire survey on respirators

* A survey on the perception of respirators
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Documentary survey

*USA +UK °*Germany
*EN ¢ Japan

Establishment for protection factor (PF)

* Review of other countries' PFs

* Intended for persons in charge of respirators

Market survey

* All respirators available in Korea

* NIOSH document

* Change PF appropriate for Korean society

*3M RPRG
* Others

Hazard or risk assessment

Chemicals having Korean Occupational
Exposure Limits (KOEL)

* 697 chemicals in 2013

Chemicals having no Korean Occupational
Exposure Limits (KOEL)

Development of respirator selection guide

oIt will be utilized for KOSHA GUIDE.

Figure 1. Flow chart of development of respirator selection guide
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Step 1

Company Department

Date of Assessment Section

Performed by Location

Work details | Work duration |

| Work frequency |

Step 2
Control measures Reason for using RPE
Residual risk
Short duration work
Emergency escape
Confined space working Unsure No Yes Interim measure
Emergency work/escape
Confined space ?
Risk of oxygen deficiency?
Substance release ?

I l I Comply with Confined Spaces Regulations. Use

only breathing apparatus with APF of 10,000,
Seek specialist advise Go to STEP 3 unless a higher PF is indicated in STEP 3

Step 3

Substance Risk phrase (H-code) HHG Amount Dust/Vol APF

| Highest APF required

Step 4
Task related factors
Work rate Heavy, Medium, Light Clarity of vision critical
Wear time: > lhr, < lhr Clarity of communication critical
Abnormal temperature or humidity Congested work area
Power tools used, list below Potentially explosive area
Mobility critical

User's name
Wearer related factors
Headgear (turban etc) Spectacles or contact lenses worn
Facial hair Eye, head, ear or facial protection
Facial markings Medical condition: seek medical advicg
Show this form to your supplier/specialist advisor. Involve RPE "BA type
the wearer and provide a choice of RPE. selected  -Respirator type: Filter:

Step 5

. . . . . Signature of assessor:
Fit test tight fitting RPE, and implement RPE use in the workplace 9

Figure 2. Rating table of recommended respirator selector
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Figure 3. Step 3 of rating table for chemicals having Korean Occupational Exposure Limits (in Korean)
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Table 1. An example sheet of recommended respirators for chemicals having Korean Occupational Exposure Limits(OEL)

Name of substance Korean OEL
e Korean English Fglr’r;l?lliia(l)f wa STEL (CASRﬂelTrf:féll';];r etc)
ppm  mg/m ppm  mgm
238 E3l44  Hydrogen fluoride, as F HF 0.5 - CcC3 C25 [7664-39-3]
IDLH(ppm) Odor threshold(ppm) Molecular weight Boiling point(‘C) Vapor pressure(mmHg) LEL(%)
30 0.04 20.0 19.4 783 + Not applicable(NA)

+ Nonflammable Gas

Exposure Routes  inhalation, skin absorption(liquid), ingestion(solution), skin and/or eye contact

Symptoms irritation eyes, skin, nose, throat; pulmonary edema; eye, skin burns; rhinitis; bronchitis; bone changes

1) up to 5 ppm: Powered or non-powered, air-purifying, full-facepiece respirator with cartridge(s) providing
protection against HF or organic vapor/acid gas; full-facepiece supplied-air respirator

2) up to 30 ppm: Any air-purifying, full-facepiece respirator(gas mask) with a chin-style, front- or
back-mounted canister providing protection against HF or organic vapor/acid gas; Any self-contained

1.2) breathing apparatus with a full facepiece

3) >30 ppm, Emergency or planned entry into unknown concentrations or IDLH conditions: Any positive
pressure self-contained breathing apparatus with a full facepiece

4) Escape: Full-facepiece respirator with cartridge(s) providing protection against HF or organic vapor/acid
gas; Any appropriate escape-type, self-contained breathing apparatus

Respirator
Recommendations

% FUBFREL} G A9 o 30%e] B3 2] 106 QhojA] ZHHck M| RPRGE ‘OELx10°
sheith. ol NIOSHZF A4 o2 a7 A=sk 5 leld SguETE FH5E girk utebd 2 7

A 2 AL TFHEITE FHHA] (k7] wiol oNME w=E7]E2 108 Zf QoA SERITE A
th FASFEITIVL Qe AE ARl &)t Ao skt PR A4 Fh2 vl=t OSHA 7t
235 FHste] AN dLAHeR A = & £8sto] o33 ol Fshylch
0] A= ¢S AR waE gl - E7)EX5 0 1/48
@ 3M<] RPRGE &+ WA x5 =& 215k3ich 3M - E7|Ex10 ; HrEE
Age Al B sEde gt FHIFES T - e E7)Ex50 ¢ AWy
= 7}A 2 9leut OEL9) 108 Agt 7FR|aL gtk (@ OSHA:= ZAe4] sZE 5 o tigt £771 §l7]
A, ® 5 AF FEAS A glcke= Hol & ool AEjAe] dFRITA SR 100 2859t
Al et - E7]Ex100 - A4
Q@ F AR BE F2H IZTHILT} Y= AL CDC2] NIOSH®} 3M RPRG A 2E 3+83t 7
£ NIOSH A& Aoz FHstqrh 18y 9 ©F @] FFRIAS & FIF o OgE
NIOSH A&7} $7|upAant 243513 3M AhE+= 2 g5tA]= ¢kokth NIOSH7} SR SA S =3
71434 ZEESTVL Y Aol M ARRE o7 AXkelA] ekofole o] ARE $AHOR &
E83FATE L ol F7IukAA e 9 AA A £33k 3M R A 10xOELOA] A wpA
Ao A Egstr]odl= A7 7] w&olch S A&t stejete ojAE AR ARESEY
@ F 2w F o AR e Afole 1 AR A g o] dFETAFE 509).
%%8}0111} © IDLH &%= NIOSH®} 3M A&7} A& o=
G® F X BF FHIFEII} e Ffole 7397 @Wokth ol NIOSHE 2x4E59] A%
OSHA, NIOSH HSES 1&g sto] 71 23t 5 S-AAEte] THE Zlo]al 3M AR SFES Z)
TRETE 259k 48 g A AT el Ao FuE
® AT FEH A L E27]|ES 108 ol HE= F Az g2 4$ FHITZTRIF7L e 319 IDLH
9= Ao mEkA AL BE SFEISTE= =57 o2 7|25k
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Table 2. Health hazard group(HHG) for respirator selection
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A& Aste] dtAre] wdko] whek AEA 25t
St

@) =27)%0] gt 7
w27]%0] gt H9ol
A Gasha gl A

KOSHA, 2013y 31} 9-A}5t 1)

R
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I AR e |
b 7]—(KMOEL and

o2 TEHTL

AL 9 welid }(Health hazards assessment)

£ e} Bk

SENET AFS A%

O GHS MSDS &2 MSDSE

54 B
sh i},

5}
@ KA1 Ao Table 2, AT B&o] Ay

Health hazard group(HHG)

A B D E
H319 H332 H330, H331 H330 H341
H335 H332, H312 H330/H331, H331 H330, H310
H315 H332, H312, H302 H330/H331, H311, H301 H330, H310, H300
H330/H331, H301 H330, H300
H312 H311 H310 H351
H312, H302 H331, H301 H310, H300
H302 H301 H300 H334, H317
H314 H350
H314 H351 H340
H319, H335 H372 H350
R319, H335, H315
H318 H360
H361
H317
H373
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Table 3. Health hazard group(HHG) of particulate mass for 300
respirator selection
250
Process/substance HHG
Powder dust A % 200
2
Grain dust A = )
2 15 Medium
Wood dust A H
Poultry house dust A % 100
Cotton dust B @
Wool process dust A
Rubber process dust B
Rubber fume C 1 1% 150
Task operating temperature (C)
Chi ing(d ti A
imney sweeping(domestic) Figure 4. Volatility graph
Mineral oil mist(except used engine oil) B
Ferrous foundry dust A ® QI A}A} B o] Ao Table 55 o]-&3fo] HJAL
Welding/cutting: Mild steel B e Z7|/7pAAF B0l ALo]|= Table 6 2 Figure
Welding/cutting: Stainl teel D = =
clding/outing: Stanless sts 4% olgsto] AUHS T, B AR LR
Lead-based dust or fume(eg., removal of lead paint) D ® Table 72 ©]&3slo] PR T AHS(APF)S L5}
D

Solder flux fume 0:] 7] ZH":C_]-E]-
@ FFRTA; LY U
e 28 S e BEAS 2ol Ag

)
o

Table 4. Amount of substance used for a day

Amount of substance used for a day

Large t or m3(tanker or lorry loads) 4)4 T4
Medium kg or L(1-100 kg, up to 200 L) zke] el Qlx}
hal QO

Small g or mL(a few ounces, around a cupful) " S Lo rhoT) gro] HEsir)
_ ‘ <A b S Y
Sh= 2574l 9ol Table 35 o]-8-8Fo] A7+ cZER &3} Tof| 3] SorbAY wE
3| .= 155 (HHG: health hazard group)& E53tc). Ae Awol 2

@ Table 45 o] &3}o] sfslEA o] 37 AMEHS - 2@ )4 glo] BEatA Flo] Solrte

Table 5. Dustiness of substance used

Dustiness of substance used

High Fine powder, fume or mist. Dust cloud, fume or mist is formed and remains in the air for several minutes

Crystalline granular solids and dust(visible, settles quickly). Fume or mist formed close to the task but

Medium dissipates very quickly

Pellets, waxy flakes and pill-like solids that do not break up easily. No dust cloud produced and little or no

Low dust in the area

Table 6. Volatility of gas/vapor chemicals used

Task operating temperature High Medoum Low
<20C B.P.<50C 50C<B.P.<150T 150<B.P.
>20C B.P.<2X+10C 2X+10TC<B.P.<5X+50C 5X+50C<B.P.

B.P. : Boiling point of substance, X : Task operating temperature(C)
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Table 7. Assigned protection factor(APF) with Health hazard
group(HHG)

Dustiness/Volatility

HHG Amount

Low Medium High

Small - - -

A Medium - 5 10
Large 5 10 50
Small - 5 5

B Medium - 10 50
Large 10 50 1,000
Small - 5 5

C Medium 10 10 50
Large 50 50 1,000
Small 10 50 1,000

D Medium 50 1,000 1,000
Large 50 1,000 10,000
Small 10 50 1,000

E Medium 50 1,000 1,000
Large 50 1,000 10,000

2ot Fhe A
BRI Al AL A Sl (Heat stress), W3t 2 EHAS =
ooz Wyzk o oo A7} 1Lu|H A
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O 3FHIFE= viEASHA] Eoln TR HE &
ot WhAE mpA=7E vighzlsieh 2R A(13]])
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